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WASTE AND RECYCLABLE MATERTALS 
COMPAC TION AND HAN DLING APPARATUS 

BACKGROUND OF THE INVENTION 

Tliis mvention relates to improved multifiuiclional waste and recyclable ftiatcrials 
compiiction and handling apparatus 

Hxc collection of Municipal Solid Waste (MSW), as well as Institutional, C.:onimerclal 
zrnd Industrial (ICl) viraste has undergone a mujoi' transfonnation in the last 50 years. As more 
and more maieriafs are separated fbmi die waste strcsm and the tjiiantilie<5 of waste genercited 
have increased, particularly in North America, all types of specialized equipment liave 
evolvfid. T his, in combination with ever increasing budget constraints for muiiicipalitio?, has 
created the opportunity to market a multifunctional collection vehicle that can handle the 
V^OUS collectiun methods as well as material types. 

A typical prior art collection app;iratus uses a hydr<tulic mechattism to compact the 
refui&c into a storage container. Typically this containci is mounted to the frame of n truck 
chassis and has a tailgate rotalably secured to llic tear of the container. To remove the 
material from the contnincn tlic tailgate is rotated from a down locked position to an uppct 
open position. The material is ejected rrom the container by cither rotating the contaiiicr from 
a lower loading position to an upper dumpittg position or by using a blade to puiih the 
material out of the opening cieatcd by tlic open tailgate. 

In one version, (lie collection apparatus has the packing moohmmii contained v^ithin 
the tailgate. The advantage of this system is that the mecliailiiiiu con b^; made relatively Uv^c 
to be able to handle a wide variety ot materials as well as achieve a high degree ot" 
compaction. The disadvantages of this atrangemcul acc tliat more than one operator is 
i-cquircd because of the walking distance from the cab to the hopper opening for manual 
collection and the requirement to move heavy containers to the compactor for emptying;. 
Anotlicr disadvantage is thai they typically have poor weight distributiofl because tlie pacldng 
mechanism, which is a large percentage oftbe overall weight, is located behind the rear axle. 

Another typical configuration is a body that loads from the fixmt of tlie chassis using 
amis to pick up umtaincrixcd material. The coniainer is rotated over the cab of the chassis to 
empty material into the loading hopper 1 he mechanism includes is a blade wliich pushes the 
maUaial into the storage container l he advantage of these unit^ is that one operator can 
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empty conlaiiicrs mid ai;hicYc a i>ubblcUiiial payluad. One dj^adviLtiLagc ufiids coiili^uxaUu/i 
the access space tequtred to hook otito the containers. Another disadvantage ij5 that the 
substantial mechanism required to lift the eoniaincrs over the cab is heavy and requires a 
large chassis to operate practically. A side effect of the mcchaaistti handling the container is 
the damage to the containers and their lids. 

.Siniil;^r body cnntt£jir;^1ion$. wilh the packing mftchatiistn mounted ;^bove the chassis 
frame to compact material to the rear storage container, have side mounted eciuipnienl to lill 
and rotate cotuainers to empty die conienis into ihe charging hopper. The advantage of this 
type of equipment is lliat iJk autuiuated cuUeclioii of coritaincn> by unc upcratur is vciy 
cjfficicttt, Tlic disadvantage of these units is that the initial capital costs and the specialized 
and dedicated applications they arc designed for limits their flexibility, including the size of 
containers tihat can be collected and types of material collected- In this type of unit the 
compaction mechanism csti be either a push blade, a "pendulum" packer which rotates down 
and to the rear or a "paddle" packer which moves the material b the rear storage container by 
sweeping from side to side in a roiindftd hopper. 

A slightly diffctcnt conflpration. which also uses a packing blade to push material 
from the ftont charging hopper to the rear storage containen uses a drop frame tu luwer tlie 
packing mechanism lo allow for mauual culketiun. Tlic advantage of this configuration is the 
capability foi ouc upcrator to collect door to door manually , or, with the appropriate 
additional mechanism, scmi-automatcd or automated carts. The disadvantage of these types 
of units is the requirement to modify the chassis frame. The relatively high loading height 

even with the drop frame* €tnd the tclativoly small charging hopper limits th<* ^{zq ormalerial 

that can be handled as well as the size of rarts or container!; that can he dumped. 

In al! of these configurations. Ihe packing mechanism moves the material in one 
direction. The paddle packer, even though it moves in a rotary action from side to iiide» only 
moves the material to the into the sLorage container to lltc tcai* of the paddle and effectively 
acts like a single dircutiuii puiih blade- Tliis operation in one direction is tlie simplest and 
most effective for majiy specialized applications but limits the versatility for multiple 
applications. 

Except for the unit described with the packing mechanism in the tailgate, all of the 
otlier units require a chassis with a substantial wheelbase to accommodji+e the packing 
mechanism bfttwpiftn the vhasm c^h and f he storage contiiinef. The long wheelbase. which 
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limits the units manocuveraWlity, mslricts these units from certain tight areas and slows the 
cgllccLion process in areas where turns cannot be, ;ichie»ved without backing up. 

Other units uti Itic market have loadlT^g hoppers on the side which also act as the 
compacting mechanism. The advaiaaKc of these units is that they overcome the tnming 
5 radius problems and v<^satiltty constraints of tlie arurcrncnlioned configurations but have 

limited compaction capability. The large loading/packing mechanism allows for collection of 
virttwUy any size or type material in the MSW end ICI streams, hut the length of Uie packing 
mechani<?m and the pacidng motion from side to side* limits the payload for some materials. 
There arc several issues bftyond the personnel requirements and route planning that 
1 0 alTcct the operattonal efflciency of a collection prng«*m As traffJc becomes more and more 
1=^1 abundant ia many inutjicipalilies, the turn around time to dispose of the w^istc and return to 

Q the collection route increases. Also, llic distance required lo tmvel to landfills is increjtsing as 

yi old landfills arc fiUcd and new landfills are localcd further Trom the uihan areas. Another 

tl important issue is the separation of material for recycling- Mai^y of Llic aforementioned units 

,f\ 15 can collect some separated materials but have difficulty or practically cannot collect a 
^ complete range of materials. As previously mentioned, the collection operation mxsi be done 

f»l in spite of ever incrensing budget constraints on parks, municipalities and regional districts. 

fW In view of the aforementioned problems, it would be desirable if a refuse compaction 

and handling apparatus could be provided which would overcome the above disadvantages 
20 wliile retaining ajj many ofthe advantages as possible, A collection body th;:if could be 

installed on a wide vaiieiy of chassis including single rear axles as well as larger tiindftms. 
would provide a cost cfjicicnt solution for a range of cullcctiun requirements. A collection 
body that could collect material in three different ^ays, j.c, manually, or usiri^i semi- 
automated or automated carts, as well ap large containers for recycling and fCl coUcctioiu 
25 would provide the utility reqiured by smaller operations aiid die efficiency required for larger 
operations. In addiUon, it would be desirable to provide a compaction apparatus that could 
collect bulky recyclables like old corragatcd cardboard in addition lo MSW and ICI waste. 

In addition* it would be desirable to provide a refuse compacting apparatus that would 
balance tlie load between the front and rear axles to optimize the chassis capability and ?iiiow 
30 for the ptarchase of the least cxpeti:>ive chassis for a desired payload* 
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SUMMARY OF THE INVENTION 

III an effoxl Uj ptvAtk a solution to the aforemeniioned problem^;, the. pt^sem 
invention provides a tefusc/rccyckble iiialcrialsi compaction and handling apparatus which is 
vetsaiile in both the types of collection that caii be achieved- Uic iypcb of material thai can be 
collected a$ weij as the types of chassis that the storage container/compaction appaieilus can 
be mounted on. Accordingly, the rrfuse/rccyclables compaction atid handling apparatus of the 
invention addresses the complex atid often contradictory demands of collecting manually as 
wJi as with conialnerlzatlon. mixed wa<;te us well as source separated matetials and payload 
opUini<!:aliun on various chassis configurations. 

Accoixiingly the invc;iLion provides a waste and recyclables materiais compj^rtion and 
handling apparatus including a storage coniahicr for said materials. An elongated charging 
hopper is dejRned adjacent to and alongside said storage cu;jtahicr fur receiving the materials, 
said charging hopper having open end portions defining pathways leading iutu die interior of 
said storage container. A packing head 19 moiuitcd for travel witliin and atoiig said cliargini4 
hopper between said open end portions and at least one driver is connected to said packing 
head to effect tlie tr;?vel Ihere.ot* along said charging hopper between positions adjacent said 
open end portions. Said packing head has nppn?NeH p;icking faces adapted to engage the 
malcriak' placed in said charging hopper. As said packing head is driven ;jtong said charging 
hopper, said materialb aic compacted and forced along the charging hopper and. depending on 
the direction of travel of said pauidUK head, through one or the other of said pathways defined 
by said charging hopper open end portions and iliunce into the interior of the storage 
containcf. 

In a preferred form of the invention the packing head is mounted for travel along an 
elongated support, assembly extending lengthwise of said charging hoppen Furthermore said 
at least one driver preferably comprises at lenst one hydraulic packing cylinder extending 
knKiliwise of said charging hopper. 

In a pnsftmd embodiment said support assembly and said at least one hydraulic 
cylinder extend along a side portion of said ctiarging hopper, said charghig hopper being 
located along a lower portion of said stuiagc container. Preferably a pair of said hydrauUc 
packing cylinders is provided, each being adapted for moving llie (;ai;kiiij; head in a 
respective one of rearward and forward directions of tmvcl. 

According to a fttrfehef preferred feature said storage contamer includes wall portions 
contoured to af^sist in movement of the materials being compressed by said packing head 
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through said open end portions and into and within the interior of the storage container. 
Desirably, said wall portion.s cofiitirise ^ trontai contoured end secttoti and a rear contoured 
end section of said storage container both shaped to facilitate said mnvemeht of the materials 
into and witliin said storage cutitaincr. A furtlier preferred feature Is that said rear end section 
IS hinged to provide a tailgate which can be opened lo pciniil Uje contents of the storage 
cofttaitier to be dumped. Pivotal connections for securing the compaction and haridliuji 
apparatus to the chassis of a transport vefiicle ate typically provided along with mechanisms 
for opening and closing said tailgate in the course of a dumping procedure. 

A fiirf hftr de^sirablc feature includes a clean out panel mounted for pivotal movement 
v(rithin the storage container adjacent siaid Jfrontal end section, and an actuator for pivoting 
said clean out panel 10 dislodge materials adjacent said frontal e.nri sKction. 

Iti a preferred form of the Invention a loadiryj hopper is motmied adjacent to and 
edongsidc said charging hoppci fur movement from a first lowered position to permit ready 
filling of the loading hopper to a second raised pu:^iUuti abuvt^ ihe charging hopper for 
dumping of materials into the charging hopper. Preferably said loading hopper haj> a 
retractable side wall which moves to enlarge llic capacity of the lading hopper during filling 
and which partly closes during movement to the second rai^ied position. 

In nperalinn, the packing head moves back and foilli witliin the charging hopper, 
the material is compacted into both the front: ;ind re.5ir of the storage container. The preferred 
shape of the container allows the material to flow in all directions and till the storage 
corjtaiiicr to capadly. 

As noted above, a support assembly is preferably provided lo house one or more 
hydraulic cylinders which provide the motive force to cycle the packing head fioui the fconl 
to the rear of ihe charging hopper and back. The cylindcrCs) provide sufficient p«ssutc to the 
packing he^d to force the materials into the storage container flirough the opcnm^ at each 
end off hfi charging hopper. The size of the openings at the ends of Hie charging hopper may 
be adjustable to accommodate ditferRnf materials. 

As noted above, suitable means may he provided for lo^idmg ni;jterial into the 
cha^^zi^g hopper. Although loading can be done manually directly into the charging hopper, 
tliis would not be pjactluul for tnusl upplicattons. Therefore, means arc preferably provided to 
accept materials from a lower loading position and to move the rnatcijaU lu a liigher 
unloading position partially or completely inverted over the charging hopper. 
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One preferred such me;^ns as noted above is a loading Hopper that is sized for the 
appropriate application. The hopper rotates from a lower loading po.^iHon to b higher, 
pauicLliy or cutnplclely inverted dumping posilicm. In the simplest configuration, this hopper 
has a fixed volume witli a loading height apprupriate lu Lhe application. In anotlier 
configutQtion the loading hopper maybe provided wth a rclfactable side wall Li ml opens to 
accept a large quantity of material, atid which rctwcts in cooperation with the storage 
container and charging hopper as it rotates from tlie lower loading position to the higher, 
niiloading position. ITiis configuration would be compatible for dumping containers with a 
fixed frame and a rotatable hopper. !n an ;iddittonal configuration, the loading hopper may be 
equipped witli a means to unload carts or containers for semi-atitomated collection. The 
hopper iudy aku be modified or ejfminated completely and replaced with a means to dump 
carts or containers for automated LuItwUun. 

BRIEF DESCRIPTION OF THE liRA WINCiS 

Fig. 1 is a perspective view of a wasle/recyclables: materials compaction and h^indling 
appatalus in accordance with a preferred embodiment of the invention when mounted on a 
suitable vehicle; 

Fig. 2 is a perspective view of the compaction and handling appaiatus wltli die 
loading bopper removed and looking generally downwardly into the charging hopper from 
the rear of the apparatus; 

Fig. 3 is a Riither perspective view verj- similar to Fig. 1 but with the loading hopper 
removed as to show the underlying nssambiies; 

Figc 4 is a transverse vertical section view taken fhrongh the storage container and 
charging hopper showing the packing head, contamer divider wall, and certain external panels 
of the sloiagc coiilaincr; 

Fig. 5 is a top plan view of the tiuck mounted conipaclion and haadliuiz apparatus 
showing the relativo positions of the stoisigc container, charging hopper, packing Head and 
related assemblies; 

Fig. 6 is a perspective inside view of a portion of the compaction assembly showing 
thft packing head and the packing cylinder franie assembly along which the packing head 
travels: 


GOW 0086 PA 


7 

Fig. 7 is a further perspective view showitig the mitdde nfthe romp^iding assembly 
including the packing cylinder frame assembly, the packing cyljtiders, and tlie packing head 
support arrangements; 

Fig. 8 js a further perspective of the cotnplele compaction and liandling appaiatub 
5n Fig, 1 but with the compaction and handling apparatus in the raised dumping position with 
the open; 

Fig. 9 is a partial hnri7iinl?!l section view taken at the frontal end of the slotage 
container and lookitig downwardly from above ;inri iUtt$ttflfing the pivotally tnounted clean 
out panet and its actuating cylinder. 

Fig. 10 is a cut-awiiy perspective view of the frontal portion of the storage container 
and looking generally inwardly and forwardly and illustrallns the pivotally mounted clean out 
panel and associated assemblies; 

Fig. 1 1 is a perspective view looldfig generally upwatdly and toward the rem- of the 
apparatus and illustrating the rear tailgate loeldng assembly; 

Fig. 12 is a partial longitudinal section view further illustrating the tailgate locking 
actiiatorand a.q<;oci;ifed linkagss; 

fig, 13 is a further perspective view similar tn Hg. I hntwith amj5nn;5l loadmg 
hopper in the My opened or down position; 

FiR. 14 is a perspeclive view similar to Fig. 13 but showing a modified extendable 
loadiag hopper witli an extendable pancj atrdU^OTenl lo provide greater capacity; 

Fig. 15 IS a transverse view looking towaid one end of the loading hopper iJluslrated 
m Fig. 14 with such hopper in the raised dumping positioa and illustrating various linkages 
and actuator mechanisms associated with the loading hopper: 

Fig. 1 6 is n vjfvw similar to Fig. IS and showing the relative positions of the various 
linkages when tlie hopper is in the fully raised kavel position abovft the rhatging hopper; 

Fig. ] 7 is a perspective view of the compaction and handling apparattis with a 
modified fbrra of loading hopper in the open position in engagement with a roll out cart 
which Ivds bcdti moved iiitu a postdou ready to be dumped; 

Fig. 1 8 is a transverse view partly in section showing die loading hopper in elevdliou 
along with its associated mechanisms together with the roll out catt which has been raised 
upwardly in the dumping position along with the loading hopper: 
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Fig, 19 is a perspective view sijuilai' tu FiR. 14 shuwlng ihv compaction and handling 
apparatus with extendable loading hopper, such apparatus being equipped wiUi ati c^lcadabk 
arm assembly having an actuator thereon for tipping a container assembly; 

Fig. 20 is a front elevation view of the compaction and handling apparatus with the 
.*) cv1.endahl^> loiiding hopper in the loading position with the extcodable arm and actuator 
located in a position to engage a tillable hopper assembly: and 

Fig. 21 is a view similar to Pig. 20 but taken iYotn die rear aiid showing the hydraulic: 
acluatut extended such (lial ihe container has been raised into the dpping position wlicreby 
materials tlicrein arc dximpcd into tlic extendable leading hyppcr, 

[:[ 10 DETAILED DESCRIPnON OF PREFERRED EMBODI^^ 

C'l Rclbmtij; now lo (lie drawings. Figs. 1 and 2 are perspective views of the materials 

fZ compaction and handling apparatus 20 muutUed un Ihc cliassis 22 of a truck 24. The 

O apparatus 20 includes a storage container 26 including a top wall 28, a vcitical divider wall 

panel 30, exterior wall panel 32, a floor 34 (see Fig. 4). and opposed smoothly convcxly 
g 15 curved frontal 36 and rear panels 38. The rear panel 38 defines a tailgate which is hinged 
^ along its upper edge by conventional tailgate hinges 40 and this tailgate is opened and closed 

III by n tailgate hydraulic cylinder 42. The lower edge portion of the tailgate is provided with a 

z: tailgate lock assembly to be described hereafter. 

Fig. t shows the compaction and handling apparatus 20 togetlier with a side mounted 
20 loading hopper 11 0 J 1 4 (to be described hereafter) in the raised travel position and disposed 

inlemiediaLc die fionlaj aiid rear purliurj;5 uf the storage container 26 in a loading hopper 

recess 44 located above an elongated charging hopper 46 which is easily ^een in Figs. 2 and 

subsequent figures. 

Referring to Figs- 2-5 (which omit the loading hopper) it wijl be seen that the 
25 elongated charging hopper 46 is defined adjacent to and alongside the storage container 26 

and that it exlend.s along a lower portion of the storage container 7.6 m close, proximity to ?ind 
is partly defined by the above-mentioned divider panel 30. This elongated charging hopper 
46 is provided with opposed open end portions 48, 50 which define pathways leading into the 
interior of the stomgc conlainer. Tlie size of these padiwayi> may be varied somewhat 
30 depending on the nattux of the materials being handled. A packing head 52 is momted for 
travel within and along the charging hopper 46 between the open end portions 48, 50. The 
packing head 52 is mounted for travel along an elongated support assembly 54 wiiich extends 
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Iciigdiwise of the chaiging Iiuppcr 46 and which, in part, serves to define an outer wall of 
same. Packing kcad 52 is driven to aiid lio along Lite Icxigth of th« charging hopper 46 by 
means of a pair of packing cylinders nanicly a forward packing cyHndcr 56 and a lea; packinii 
cylinder 58. 

5 The smoothly coiivexly curved frontal wall section 36 of the storage container 26 and 

the coJtespoiidiliely convexly contoured tailgale '^X nt the stor^ige cotitaincr both assirt in 
faciUtating movemeiil of the matertals being handled through die passageways defined hy the. 
upcn cud purliuas 48. 50 of ihe charging hopper and in helping tnaterial flow to compleiely 
fdl tlic storage container. 

1 0 The packing head 52 and its st^jport and drive assemblies aie best seen in Figs. 6 and 

7. The support frame assembly 54 includes an elongated packing cylinder fmmc 60, an upper 
portion of which h provided ^^th a packing head support rail 62. The packing head 52 is 
provided with a slider assembly 64 which slides along the support rail 62, this slider assembly 
64 bemg provided with suitable wear strips 66 of a material selected to reduce wear tand 

1 5 ftiction. Slider assftmbly 64 ts fixed to an outet bojc assembly 80 (Fig. 7) via which forces 

from the packing cylinders are transferred to the packing head 57 as descnbpH hp.reatter. The 
packing cylinder frame 60 is also provided v.ith an elongated comer guide 58 extending along 
tlie lowei cEiticr face pui Uuu of ihc packing cylinder frame 60 thereby to provide additional 
support for die packing head 52 as it is moved along die packing cylinder fmmc by the 
20 aforementioned packing cylinders 56, 58. 

The packing head 52 itself is of a sturdy reinforced box-h'kc structure and includes 
opiKJsed packing head faces 70, 72 which engage the maicrids being handled as the packing 
head S2 Irsvek alon^r nnri within ihe. charging hopper 46 in the course of operation. 

The lower portion of the divider panel 30 is also provided with a spaced apart paral lel 
23 pair of elongated packing head support strips 74 (Fig. 2) which engage mating wear elements 
76 foi'Micd on llie liuict distal end portions of die packing head 52 thereby assuring that the 
packing head is securely supported dm*ing the coutse of muvcuicnt aluun and widjiu ihe 
charging hopper 46. It will be appreciated that since relatively high compaction forces aie 
exerted, that the packing head 52 and its associated assemblies together with tlie storage 
30 container 26 must all be sturdily constructed to withstand the telalively substantial 

compression forces involved. This also applies to the packing cylinder firame 60 previously 
rcfetred to inchiding the packing cylinder end fcfimes 78 against which the forward and rear 
packing cylinders 56- 58 abut It should be noted here that the two packing cylinders 55, 58 
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arc located in spaced parallel relationship to one another with the forward packing cylinder 56 

bdui4 Uispuscd abuvc itic rear packing cylinder 58 willj lUc nirna uC Lhc Iwu cyljudctb 
engaging within the outet box assembly 80 (Fig. 7) via which tlic forces exerted by the t^ro 
cylinders ore tranGmitted through sUder assembly 64 to the packing head 52 per se. 'jliis box 
assembly 80 is provided ^vith apertures in its opposing ends into which the opposing packing 
cylindersSS, 55J can enter as thp packing head assejtnbly (i e., the paclctng head 52 and box 
assembly 80) is driven from one end of the packing cylinder frame to the other during the 
course of normal operations. 

Fig- 8 shows the truck mounted compaction and handling apparatus 20 in the raised 
dutuplnii pu2>jtiuri with the tallgyte 38 upcn. U witl be :»ccu llicit the aiidc(s>idc uClhe 
compaction and handling apparatus 20 is provided ividi a sturdy frame construction 82 and 
that the rearward end portion of some is provided with suitable pivot hinges 84 which arc 
pivotably secured to the rear end portion of the truck chassis 22. A conventional dumping 
actuator 86 is provided to effect dumping of the assembly. The previously noted tailgate 
actuator cylinder 42 is shown in tlie extended position with the tailgate in the tlill open 
position 

Fig. 9 is a partial section view taken at the Itonial end of the storage container 26 
loolcing downwardly from above and illustrating a pivotally mounted clean-out panel 88 and 
its acLuatin^i cylinder 90. RcfeixiuK tu Fig. 10 whidi U cutaway perspective view of a frontal 
portion of the storage container 26 looHng generally inwardly and fotwardly^ it wil) seen 
that the clean-out panel 88 is motmtcd by way of upper and lower panel hinges 92 so that 

wHcn the actttatmg cylinder 90 is operated* Uic clean-out panel 88 pivots witk a. sweepitJg 
motion thereby to clear out materials which may tend to hang up in the. upper romftr portion 
of the curved itnntal wait M\ of the storage container. The actuating cylinder 90 is normally 
retained in the retracted condition during the loading/packing procedures and the clean-out 
panel 88 Is activated in the course of unloading/dumping of the storage container 26 thereby 
to ensure full clean out is accomplished. 

Rcfeiiing to Figs. 1 1 and 12, it will be seen that Fig. 1 1 is a perspective view looking 
generally upwardly and toward the rear of the storage container 26 and illustrating the rear 
tailgate locking assembly 94. Fig. 1 2 further illufitrates tlie tailgate locking actuator and 
associated linkages. Tailgate locking assemblies are, in general, well kno^ in the art and an 
importsint factor is that the locking assembly be sturdily conslnided to withstand the 
substantial compaction forces exerted. With reference to Fig. 12 there is shown a lock 
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actuator cylinder 96 moiuited to the storage container undername which cylinder 96 engages 
a tailgate lock pivot linkage 98 which, in turn, is connected to a tailgate lock linlc 100 and 
ihlis, in tucfj, connected tu the cluiigalcd lailj^aic luck 102 wtijdj pi vuLally cunncclcd 
(104) to a rearward portion of the storage container friunc. This lock 102 is adapted to 
5 engage a lip portion 106 extending along the lower edge of the tailgate 38 to securely hold the 
tailgate in the closed pofiitioTi. When the lock actudting cylinder 96 is extended however, the 
above-described linkages rotate the tailgate lock 102 to the open or released position thereby 
allowing thR tailgate* to opftn. 

Referring to Fig. 13. there is shown a perspective view of the complete apparatus 20 
1 0 with a manual loading hopper 1 i 0 shown as being mounted adjacent to and alongside the 
%l charKiiig huppci 46 for njovcuicr il abuul pivot hinj4cs fiurrt tfic lowered (;ubitiyii shu wn to 

K| permit fil ling of the loading hopper 1 1 0 to a raised position within recess 44 generally above 

I «J the charging hopper 52 for dunipiiig of the materials into the charging hopper. This 

movemeat of the loading hopper 1 1 0 ie effected by way of a pair of elongated loading hopper 
1 5 actuating cylinders J 1 2 interconnected between the opposing ends of the loading hopper and 
15 Upper portions of the storage container generally as shown, 

^ An e-jctendable loading hopper 1 14 is iiluf^trated in Figs. 14-16. Here it will be seen 

f y that the extendable loading hopper is provided with a pi votally mounted panel 116 which 

% effectively acts to increase the capacity of the loading hopper. This panel is hinged lu ihc 

20 mam body of Ihe hopper 1 14 aloUK lb lower edge and it is piovided witli opposed triangle- 
shaped ejid panels wliich cooperate with the cad panels of the loading hopper 1 14 to prevent 
apilJagc of materials. Elongated gas shocks 120 extend between the main body of the loading 
hopper and the extendable panel as shown. 

Referring now to Figs, 15 and 16, further details of the above-noted assemblies arc 
25 shown. The extendable Jo?*dlng hoppflr 11 4 i$ hinged adjacent opposing ends of the charging 
hopper by way of spaced-apail loading hopper hinges 122, The hopper or actuating cylinders 
112 each extend between an upper attachment points 124 and a lower loadinfj hopper link 126 
as well as well as a dogle);ged sshaped pivot link 128, the luwci cad of wliich is affixed to tlic 
loading huppei buppuil assembly. Tlie extendable panel is sliown connected by the 
30 extendable panel hinges 130 to the loading hopper 1 14 per sc. The gas shock 120 is also 

shown as extending between the extendable panel and the loading hopper per se. The upper 
diptal edge portion of the extendable panel is provided wth rollers 132 which engage cumd 
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roller guides 134 "wlilcli extend iiiwaidly and Iwiicc Juwiiwm Jly uluuji uppu^jcd cad purliuns 
of the inner divider panel 30 of the storage container (sec also Fig. 14.). 

With the Icaditig hopper 1 ) 4 in the partially raised position ohown in Fig. 15. the 
rollers 132 on the upper edge of the extendable panel 1 1 6 have just begun to contact the roller 
gnide.s 1 34 As thft loJ^dtng hoppt^r is rrypicla to rotate, coimterclockwisc by way ol'ihe hopper 

lifting cylinders 1 12. the roller guides 1 34 interact with the rollers 1 32 dius causing the 
extendable panel 11 6 to be pivoted towards the main body of the loading hopper against the 
relatively soiall forces exerted by the gas shocks 120. In fact these gas shocks exert just 
ciiuugh fuicc as Ig prevent picrtiaLuic closuic of llie c\lcudablc paticb 1 16. Since llic 
materials which were in the loading hopper are relatively quickjy released into the charging 
hopper 46, the closure of the extendable panel is not impeded and rotation of the entire 
loading hopper continues into the fully uptight travel position illustrated in Fig. 1 6 with the 
loading hopper 1 J 4 positioned within loading hopper recess 44 directly above the charging 

hoppejr 46 A.t this point tt will be s«eo th;it the extend^iblft panel is iiil ly rJoseH When thn 
reverse action occurs, i.e., as the loading hopper 1 1 4 is pivoted outwardly, the gas shocks 120 
act to extend the extendable panel with the rollers 132 travelling along the roller guides and 
controlling the extent of ihe panel opening process. 

Fig. 1 7 and 18 illusUate the simple manual loading hopper 110 depicted in Fig. 13 
when used in conjunction with a specially designed rollout cart 140 which is provided with 
suitable hooks to ctigagc the -frontal ledges of the loading hopper 1 10 so that as the loading 
hopper is swung to the dumping positiou shown in Fig. 18. the rollout cart is al$o swung 
upwardly along wttla it such that the contents of the rollout cart are dumped directiy into the 
rh;irging hopper 46. This restively simple adaptation oliers obvious time and labour saving 
advantages. 

Pig. 19 is a further perspective view showing the compaction and handlinM apparalU5> 
widi the extendable loading huppcj ) 14 as desaibed previously and wherehi the vehicle is 
equipped witli an extendable aim 142 having a hydraulic actuator cylinder 144 thereon 
arranged for tipping a ground mounted contatnct assembly. A vehicle mounted extendable 
atm assembly having an actuator thereon adapted for tipping a container assembly of this 
nature is described in my U.S. Patent 6,077,020 issued .fune 20, 2000, the disclosure of which 
is incorporated herein by retetp.nr.e. 

With particular reference to Fig, 20 there is shown a front elevation view of the 
compaction and handling apparatus 20 with the extendable loading hopper J 14 in ihe 
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duwuwcirdly located loading po:^iLion. The extendable cirm 142 is in its outwardly extended 
position mid Ike liydraiilic actualuJ 1 44 lias bccu Jucalcd iu die lequircd poijidoii ^o as to 
engage bctwcco a tiltabJc container 146 and tlie frame 148 upon which it is moimted. 

Fig. 21is a view Bimilaf to Fig. 20 but taken from the rear. This figure shows the 
5 hydraulic actuator IdA in its extetided condition such thdt the contdner 146 has been raised 
jind tilted around into thft tipping position such that its lid 150 has aittomatically opened 
thereby to discharge the materials therein into the extendable loading hopper 1 1 4 described 
previously. Following discharge of the materials^ the hydraulic actuator 144 is retracted such 
that as the container 146 rotates back into the loading position as shown in Fig. 20. the 
10 cxLcTidabic iutu 142 is rcUauicd along wjllj die hydraulic acluatur cylinder and slowed 

alongside llie chassis of the vehicle, and llicrcaSer, the loading hopper lift cylinders 112 ai'c 
p actuated thereby to swing tlie extendable loading hopper 1 14 around such that its load is 

I II discharged into the ehatging hopper 46 in the manner described above. When the loading 

Q hopper has reached the travel position above the charging hopper, the vehicle moves away to 

"si 15 a further collection site. 

A<; will be apparent from the defjcription set out above, once the materials have been 
Q received into the charging hopper 46, the packing cylinders 56, 58 are activated to cycle the 

HI packing head 52 along the charging hopper thereby to force the materials throu^di ih^? forward 

p\ VI i-ciLi opcuhig 48, 50 described previously and into tlie storage container 20. For example, 

f^'- 20 -when the forward packing cylinder 56 is fully extended and the packing head 52 is at the rear 
of the chatgitig hopper 46. the hydraulics arc reversed, by any well-known means, and the 

rear packing cylinder 58 is activated to move the packing head 52 toward the front of the 
charging hopper 46. This back-and-forth motion empties tlie charging hopper 46 and 
compacts the material into the storage container 26 through the pa^Jsageways defined by the 

25 openings 48. 50 referred to previously. Once tlie material passes through these openings, the 
material is guided by the convexly-curved front end section and die cunvexly-curved rear 
lailnaie 38 in such a way as to asahi in completely GUing the storage container 26. 

Wlicn the storage cotitatncr 26 is to be emptied, the rear tailgate is unlocked by the 
mechanisms described above and rotated around the upper hinges ftom a position 

30 approximately perpendicular to the storage container floor to a position approximately 

parallel to that floor Dumping actuator 86 thctt rotates the entire compaction and handling 
apparatus approximately 45 to empty the contents thereof through Ihe opening created by 
the open tailgate. Removal of the material from the front of the storage container 26 will of 
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CDUV5C be assisted by the previously described clcati-out panel 88 which is rotated by its 
assooicitcd actuaior to assist in sweeping away any materials which might tend to lodge 
adjacent the front of the container. 

The addition of the manual loading hopper 1 12 to the: ;ipp?ir^itiis nllows lor material to 
be collected nt a lower loading height. As described above, such hopper is emptied by 
rotation of same about the loading hopper hinges from the low^^r recci vinj^ pubiLiun to ihc 
upper dmnpm^i pusUiun. Tliis h JUJcoitipHslied duough the use of the actuators 112 acting via 
the loading hopper linkage atrangcmcnt and pivot linl-cage described above. 

The extendable loadbg hopper 1 1 4 described previously rotates in the same manner 
as the manual loading hopper but has die additional feature of tlic extendable panel 1 16. The 
extendable panel rotates outwardly from the Uiis hopper when large quantities of material are 
received. As this hopper is rotated from tlie lower receiving position to the raised dumping 
position, the roJJers de.scribfid previously come into contact with the roller guides 1 34 which 
provides an ever decreasing arc to gradually collapse the gas shock 120 and ttius rotate the 
extendable panel Jnto the hopper body as the material is emptied. When dns ruiailoii ib 
completed the extendable hopper is approximately directly uvei die packuig head 52 and the 
charging hoppci 46and hi (he travel position within tlic loading hopper recess 44. 

Preferred embodiments of the invention have been desctibed by way of example. 
Those skilled in the art will realize that various modifications and changes may be made 
while remaining witliin the spirit and scope of the invention. Hence the invention is not to be 
limited to the embodiments as described but, rather, the invention encompasses the full range 
of equivalencies 5!»s Hetfined hy the appended claims. 


